Objective: Current regulations in Jordan state that antibiotics cannot be sold without a medical prescription. This study aimed to assess the percentage of pharmacies that dispense antibiotics without a medical prescription in the Kingdom of Jordan and identify and highlight the extent and seriousness of such practices among Jordanian pharmacies. Methods: A prospective study was performed, and five different clinical scenarios were simulated at pharmacies investigated including sore throat, otitis media, acute sinusitis, diarrhea, and urinary tract infection in childbearing-aged women. Three levels of demand were used to convince the pharmacists to sell an antibiotic. Results: A total of 202 total pharmacies in Jordan were visited in the present study. The majority of pharmacies (74.3%) dispensed antibiotics without prescription with three different levels of demand. The percentage of pharmacies dispensing antibiotics without a prescription for the sore throat scenario was 97.6%, followed by urinary tract infection (83.3%), diarrhea (83%), and otitis media (68.4%). The lowest percentage of antibiotic dispensing was for the acute sinusitis simulation at 48.5%. Among the pharmacies that dispensed antibiotics, the pharmacists provided an explanation as the number of times per day the drug should be taken in 95.3% of the cases, explained the duration of treatment in 25.7%, and inquired about allergies prior to the sale of the antibiotic in only 17.3%. Only 52 pharmacies (25.7%) refused to dispense any kind of antibiotics, the majority (61.5%) of this refusal response came from acute sinusitis cases, while the minority (2.4%) came from the sore throat cases.
Introduction
The discovery of antibiotics is considered as one of the greatest medical achievements of the 20th century. 1 Antibiotics had a tremendous impact on improving the life quality of humans as fatal bacterial diseases became treatable and even preventable.
Currently, there is a progressive shrinkage in the range of antimicrobial agents effective against common human pathogens due to the impact of the global health problem of increased antimicrobial resistance, a problem that is mainly attributed to the widespread overuse and systemic misuse of those potent and relatively safe agents that are prescribed by physicians worldwide. [2] [3] [4] Antibiotics are considered among the most commonly prescribed drugs worldwide with the majority of these prescriptions are being sold and prescribed outside the hospital setting and specifically by community pharmacies. 5, 6 Antibiotic resistance has been directly linked to high levels of antibiotic consumption within the community. 7, 8 Additionally, self-medication with antibiotics, a practice performed by individual patients with the intent to treat their infections and relive their clinical symptoms regardless of the causing pathogen, has led to an increased consumption of antibiotics which has contributed significantly to the major global problem of antimicrobial resistance, adverse drug reactions, and higher treatment costs. 9, 10 Self-medication with antibiotics remains a major global problem as this practice has been reported in several developed countries with high percentages including the European Union. 11 Additionally, it has been well documented in several studies that high antibiotic consumption and misuse is closely related to the emergence of resistant bacterial strains. 12 In Jordan, self-medication with antibiotics reaches a high percentage of 39.5% within the population. 13 Moreover, the main sources of antibiotics intended for self-medication are community pharmacies and medication leftovers from previous prescriptions. 13 This reveals that dispensing antibiotics without an official prescription and the lack of awareness regarding the misuse of antibiotics is the main reason behind the uncontrolled practice of self-medication and consequently antibiotic resistance within the Jordanian community. Additionally, several antibiotics dispensed by pharmacists or requested by patients for the purpose of self-medication are intended to treat clinical symptoms that often occur as a result of viral rather than bacterial infections which also contribute heavily to the issue of resistance. 14 Due to this global dilemma, several strategies have been investigated to define certain protocols and regulations that could reduce the problem of resistance and these include defining guidelines regarding treatment, public education, marketing policies, and emerging basic regulations restricting antibiotic use. 6 The latter strategy has been proven to cause a sharp decrease in antibiotic consumption and when implemented effectively played a significant role in reversing and hampering the rate of emergence of certain resistant microorganisms. 15 In many countries, there is a specific regulation/law that prohibits the dispensing of antibiotics without medical prescription. [14] [15] [16] [17] [18] Here in Jordan, this regulation/law is still inactive, and the practice of self-medication reaches a significant percentage when compared to the overall population while resistance is escalating. 13, [19] [20] [21] All of these factors indicate the need of a quick pronounced action and regulatory policies in order to constrain and retard the health threat of antimicrobial resistance.
In this study, we aim to assess the percentage of pharmacies that dispense antibiotics without a medical prescription in the Kingdom of Jordan. We also aim to highlight the seriousness of such problems which hopefully would alert the main health regulatory bodies in the country to implement more rigorous regulations regarding nonprescription antibiotic dispensing, this study will also assess the knowledge of pharmacists in differentiating between the clinical symptoms of viral causes of infections rather than bacterial ones and the percentage of antibiotics that are prescribed for the treatment of viral infections mistakenly, other issues regarding the safety of dispensing antibiotics to certain patient groups (pregnancy) will also be taken into account.
Methodology Pharmacies
An official list of legal operating pharmacies in the Hashemite Kingdom of Jordan was obtained from the Jordanian Pharmacists Association with a total of 2,045 officially operating pharmacies, from which a randomized sample of 225 pharmacies was chosen using random tables (http://allen. netcom.co.uk/Sampling.htm). In brief, 152 of those pharmacies were in Amman; the capital, and 50 others were in Irbid; the main northern city. The study was conducted in the two main urban cities in Jordan with the highest population as both cities combined account for 71% of the total seven million inhabitants living in Jordan.
Pharmacists were the attendants in 182 (90.1%) of those pharmacies, while pharmacist assistants were in 20 (9.9%) of them. Of this group, 108 (53.5%) were males and 94 (46.5%) were females. The majority (109 [54%]) of the pharmacy staff were in the age ranging between 30 and 50 years.
Each pharmacy was visited once by one of the principal investigators who pretended of having a relative with a complaint predetermined with a specific clinical case scenario with definite information according to simulatedclient method pharmacy surveys. 22 Any other information was provided only if the pharmacist asked for it and was considered as additional information. 
clinical scenarios
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Dispensing of non-prescribed antibiotics in Jordan for 24 hours. The acute sinusitis scenario: a 50-year-old female relative experiencing nasal congestion and facial pain for 24 hours. The otitis media scenario: a 55-year-old male relative experiencing a sharp ear pain with no discharge. The diarrhea scenario: a 20-year-old healthy female relative experiencing a loose bowel motion accompanied by diarrhea with slight fever for 24 hours. The UTI scenario: a 27-yearold female relative experiencing a burning sensation upon urination for 3 consecutive days, where the patient is also pregnant.
levels of demand
In an attempt to obtain an antibiotic, the investigator pursued three levels of demand starting with asking for something to alleviate the symptoms, then asking for a stronger medication and finally a clear request for an antibiotic was made in the case of not achieving the previous two levels of demand. Immediately after leaving the pharmacy, a note form (Supplementary materials) with predetermined questions and aspects was filled by the same investigator. The note form was divided into three parts; the first part included general information about the pharmacy and the attending pharmacist or pharmacy assistant, name of the pharmacy, its location, the sex of the pharmacist, and the predicted age group (,30, 30-50, .50 years) of the attending pharmacist. The second part included the number of the allocated clinical scenario and the response of the pharmacist either by agreeing or by refusing to dispense an antibiotic. The third part of the note form included specific aspects of the dialogue that were predicted to occur between the pharmacist and the customer (the investigator) regarding the clinical case.
This part was further divided into two sections, where the dialogue can be redirected by the pharmacist and eventually lead to two general outcomes according to the response. If the pharmacist dispensed an antibiotic, the investigator recorded the level of demand at which the antibiotic was dispensed (one, two, or three), the type of antibiotic, and whether the pharmacist explained how to take it, specified the duration of treatment, asked about any drug allergies, other symptoms, concomitant use of other drugs or the pregnancy status of the female patient, and if there was a recommendation to consult a physician. The second outcome that was predicted was if the pharmacist refused to dispense an antibiotic, in this case, the investigator recorded the reason of dispensing refusal (administrative issues, health issues, or both), type of dispensed medication instead of antibiotic if that occurred, and if there was a recommendation to consult a physician.
The investigators
This study included three principal investigators, several rehearsal sessions were conducted to standardize the information provided to the pharmacists. The principal investigators rehearsed each clinical scenario with the aid of a senior clinical pharmacist, in order to convince the pharmacist that the clinical situation presented by the investigator is real and obtain standardization of the simulated clinical scenarios. The investigators visited a number of pharmacies that were not included in the study group, only to experience the event and be more flexible with the real study group.
ethical approval
The study was approved by the Institutional Review Board (IRB) at Jordan University of Science and Technology (JUST). The research protocol was also approved by the Jordanian Pharmacists Association. Deception and incomplete disclosure to study subjects (pharmacists) were considered ethically acceptable, because this was a minimal risk study and it could not have been performed with complete disclosure of the investigator's real entity. Data were kept anonymous.
Data collection
Following data collection, responses were coded and entered into a customized database (SPSS version 17). Data are represented as the percentage of pharmacists' response to each simulated clinical scenario included in this study.
Results
Percentage of dispensing
In all, 252 pharmacies were visited from all different regions of Amman and Irbid in Jordan, of those 152 (75.2%) pharmacies were in Amman, and 50 (24.7%) were in Irbid. Clinical scenarios were equally distributed to the different pharmacies included in this study.
In brief, 150 (74.3%) pharmacies out of the total 202 dispensed antibiotics without prescription with three different levels of demand. The highest percentage of antibiotic dispensing was associated with the sore throat simulation. The percentage of pharmacies dispensing antibiotics without a prescription for the sore throat scenario was 97.6% in Amman and Irbid, followed by UTI (83.3%), diarrhea (83%), otitis media (68.4%), while the lowest percentage of antibiotic sales was for the acute sinusitis simulation was 48.5%. The distribution of the percentage of pharmacies that dispense antibiotics without prescription with different levels of demand for the simulated scenarios is summarized in Table 1 Penicillins and a combination of penicillin/penicillinase inhibitors were the most commonly dispensed antibiotics in cases of the sore throat scenario, while three classes such as penicillins, fluoroquinolo nes, and macrolides of antibiotics were dispensed for most cases of acute sinusitis with equal percentages. For otitis media, chloramphenicol was the most commonly prescribed antibiotic in that simulated scenario while fluoroquinolones and antiprotozoals were commonly given for UTI and diarrhea cases, respectively. Only one pharmacist asked about the pregnancy status of the patient when presented with a UTI simulated case, and refused to dispense any kind of medicine, while insisting for immediate physician consultation. Table 2 summarizes the main interview aspects and the percentage of dispensed antibiotics across the different case scenarios.
Antibiotic dispensing refusal
Only 52 pharmacies (25.7%) refused to dispense any kind of antibiotics, the majority (61.5%) of this refusal response came from acute sinusitis cases, while the minority (2.4%) came from the sore throat cases. The main reason offered by pharmacists for the refusal of antibiotic dispensing was related to the concern of pharmacists regarding the health issues experienced by the patients (100%) and the possibility of resistance emergence, while administrative issues were not considered in any case.
Recommendation of consulting a physician differed among clinical scenarios; for the sore throat scenario, none of the 
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Dispensing of non-prescribed antibiotics in Jordan pharmacists who refused to dispense antibiotics recommended consulting a physician. While the majority of UTI cases (85.7%) and otitis media (75%) in the refusal group recommended consulting a physician. Detailed percentages are shown in Table 3 . All the pharmacists refusing to dispense antibiotics in the sore throat study group in Amman city (100%) dispensed an anesthetic and a combined therapy product consisting of an analgesic and an antihistamine instead of antibiotics, the majority of pharmacists in the acute sinusitis scenario dispensed (41.7%) decongestants, while anesthetics were dispensed in most cases of otitis media for the refusal group (25%). In the case of diarrhea, the majority of pharmacists dispensed a combination of an antidiarrheal and an antispasmodic agent. Finally, 20% of the UTI cases that were refused antibiotics were instead recommended both an analgesic in combination with nutritional advices such as drinking more fluids and juices.
Discussion
The results of our study clearly demonstrate that antibiotics could be easily acquired and sold in Jordan without the need to supply a medical prescription to the pharmacist. Unnecessary and improper dispensing of antibiotics was practiced in 74.3% of the pharmacies included in this study with the different clinical scenarios simulated. Additionally, most clinical scenarios simulated in this study with the exception of UTI and otitis media represent medical conditions that are mainly caused by viral rather than bacterial pathogens. Fluoroquinolones were the most common antibiotics dispensed for UTI in childbearing-aged women without proper assessment of the patient's pregnancy status highlighting the seriousness of such a practice as fluoroquinolones are classified as category C medications and are contraindicated in pregnancy as they could subject the fetus to serious congenital abnormalities. 23 Furthermore, the enquiry of concomitant use of other drugs or other drug allergies that would minimize the risk of side/adverse effects were practiced by a very small group of pharmacists (5.3% and 17.3%, respectively), and only 16.7% of pharmacists provided the patient with the appropriate duration of antibiotic treatment.
A recommendation offered by pharmacists to consult a physician was not frequently advised. Only 4% of the pharmacists in the study group did recommend that, while most of the pharmacists in the study group (95.3%) explained to the patient how to take the dispensed antibiotic. Additionally, the majority of pharmacists (61.3%) inquired about other symptoms to confirm or further investigate the case. These results are in agreement with previous studies conducted in Jordan regarding antibiotic misuse and emerging bacterial resistance. 24 In one study, pharmacy customers who were seeking antibiotics were randomly interviewed by the investigators in order to assess the ease of acquiring nonprescribed antibiotics within the Jordanian population, the study demonstrated that non-prescribed antibiotics were acquired by patients and dispensed by pharmacists without any prescription in approximately one-half (46%) of the studied pharmacies due to either recommendation by the pharmacist (23.1%) or as a result of a self-medication practice individually performed by the patient (23.2%). The extent of self-medication with antibiotics within the Jordanian population was also estimated by another study that concluded that the prevalence of self-medication with antibiotics was alarmingly high as 39.5% had used antibiotics without a prescription within a 1-month study period. 13 Globally, there has been a clear link between antibiotic overuse and misuse and the emergence of bacterial resistance. 12 In Jordan, bacterial resistance against antibiotics has been reported with most different classes of antibiotics including penicillins, cephalosporins, monobactams, tetracyclines, aminoglycosides, fluoroquinolones, and sulfonamides. 20, 21 The problem of bacterial resistance has stimulated governmental and health regulatory bodies to implement strict legal limitations on antibiotic dispensing within community and hospital pharmacies worldwide. 17, 24 A law prohibiting the sale and dispensing of non-prescribed antibiotics exists in Jordan without being enforced by the regulatory bodies. This reveals the lack of national guidelines controlling the inappropriate use and dispensing of antibiotics that is closely related to the emergence of antibiotic resistance. 12 The Jordanian situation is similar to many other developing countries as dispensing antibiotics without prescription is 
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Almaaytah et al considered illegal but the lack of regulatory enforcment and governmental neglegence stimulates this practice in these different countries. 4, [16] [17] [18] [24] [25] [26] Several factors could be responsible for the dispensing and sale of non-prescribed antibiotics in Jordan, in addition to the lack of enforcment of national regulations, the financial interest of community pharmacists along with suboptimal levels professionality and non-abidment to the code of ethics could be the main reasons behind the significant number of pharmacists adopting this practice. Furthermore, this practice could also be attributed to the high demand of antibiotics by the Jordanian population as self-medication with antibiotics according to recent studies in this field is significantly high. All these factors should urge the governmental and nongovernmental local health organizations to pursue the devolpment of several programs with the aim of increasing the awareness of pharmacists and the local population regarding this issue through providing up-to-date training courses offered to pharmacists and local civil societies highlighting the seriousness of this practice on the overall population in general.
Conclusion
The results of this study demonstrate that antibiotics are dispensed without prescription in Jordan with relative ease and in violation with national regulations regarding this practice. The findings of this study could provide a layout for governmental health authorities to implement strict enfrorcment of national regulations regarding dispensing of non-prescribed antibiotics in order to avoid the serious complications that could arise in the future as a result of such unregulated practices. Adittionally, local nongovernmental organizations working in the field of medical public awarness should put more emphasis on this isssue in their national policies and programs across the country. Future national policies should address this problem and its serious impact on the overall health of its its citizines with the aim of fulfilling the health intersts of the future generations of Jordanian citizens.
